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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . DOCUMENTS and ABBREVIATIONS. 

AD: androst=^4^ene-3,17-di<5ner ' 
ADD: androst-1 ,4-diene-3,1 7-dlone; 
DTL: dehydrotestolactone. 



Reference is made to the following documents: 
D1: DE 956952 C; 

D2: Kendo E., Kogyo Kagaku Zasshi (1964), Vol. 67. No. 5, pages 724-727 . 

(Chemical Abstract Accession No. 1964:487819); 
D3: Capek A. et Ai., Fofia microbiol. (1 960) Vol. 5, pages 251-255 

(Chemical Abstract Accession No. 1 961 : 1 8544); 
D4: WO 03/064674 A; 
D5: US 4124607; 
D6: US 2823171; 
D7: GB 732557. 

1 .1 D1 discloses the femientative oxidation of steroids by means of Fusarium solani 
or F. caucasicum (see claim 1). In a specific embodiment, AD is converted to DTL 
In the presence of F. caucasicum at a substrate concentration of about 1 gr/lt (see 
example 4 and the attached Beilstein database entry). 

1 .2 D2 discloses the femientative transformation of AD by F. solani involving the 
dehydrogenation of ring A. and the cleavage and lactonizatlon of ring D (see the 
CA abstract). 

1 .3 D3 discloses the femientative oxidation of progesterone by F. solani, F lateritium 
and F. caucasicum. The intemnediates of this femientation process are AD and 
testosterone, with testolactone as a further metabolite. These intemiediates and 
metabolites are further converted to the conrespondlng dehydrogenated 
derivatives (see the CA abstract). 
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1 .3« In particular, D3 teaches that the final products are independent from the 

fennentation conditions and the composition of the fermentation medium (see the 
last sentence of the CA abstract). 

1 .4 D4 discloses the biosynthesis of ADD via the fermentative dehydrogenation of the 
ring A of AD by Fusarium spp., e.g. F. so/an/ (see the abstract). 

1 .4« In a specific embodiment, the fenmentation medium contains sunflower oil (see 
example 2). 

1 .5 D5 teaches that soybean oil and surfactants, lll<e Triton X-1 00 (octylphenoxy 
polyethoxy ethanol), are among the additives commonly used in the preparation of 
sterol substrates for femientation reaction (see the abstract and lines 5-1 0 on 
column 5). 

1 .6 . D6 discloses the microbial conversion of steroids for the biosynthesis of DTL 

derivatives (see column 1, lines 19-25). In preferred embodiments, the converting 
microorganism is F. solani, which is fed with natural oils, like soybean oil (see: 
column 1 , lines 26-36; paragraph Joining columns 1 and 2). 

1 .7 D7 teaches that the femnentatlve oxidation of steroids can be ca.Tied out using 
natural oils (e.g. soybean oil) as the carbon source for the microorganisms. Such 
a cartDon source is preferred because it enhances the availability of the steroid for 
conversion (see page 2, lines 54-73). 



2. NOVELTY and INVENTIVE STEP. 

2.1 The subject-matter of Independent claim 1 Is not novel over D1 because It 
discloses the fermentative conversion of AD into DTL by means of F. caucasicum 
(see point 1.1 above). 

2.V In addition, the subject-matter of claim 1 lacks novelty over D2 and D3 because 
these documents disclose femnentation processes, which are carried out in the 
presence of Fusarium spp.. e.g.F solani {see points 1.2 and 1.3 above). In these 
processes, DTL Is Inherently produced from AD in view of the fermentation 
reactions described In the documents. 

2.2 Dependent claims 2-1 1 do not contain any features which. In combination with the 
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features of any claim to which they refer, meet the requirements of the PCX in 
respect of novelty and/or inventive step, given the disclosures of the prior art cited 
in the Search Report. 

2.2^ In particular, the use of F. so/an/ strains for the femnentative conversion of AD into 
DTL is anticipated in D2 and D3, and suggested by D1 and D6 (see points 1 .1-1 .3 
and 1 .6 above). 

2.2** Higher substrate concentrations are obvious to the skilled person in view of the 
indication of D3 that the composition of the fenmentation medium does not affect 
the final products of the reaction. 

2.2^ Two-step seed procedures and the addition of detergents and natural oils, like the 
octylphenoxy polyethoxyethanol "Triton X-100" and soybean oil, are within the 
customary practice followed by the skilled person (see for example points 1 .5-1 :7 
above). 

2.2"^ None of the dependent claims relates to a combination of features, which would 
accounts for the improved yield shown in the (very specific) examples of the 
present application. It is necessary that the effects, on the basis of which an 
inventive step could be acknowledged, are achieved over the whole claimed 
scope. This is clearly not the case of any of the present oiairns because, for 
example, the fermentation of AD by F. so/an/ also produces ADD, thereby 
reducing the yield of DTL (see point 1 .4 above). 



3. INDUSTRIAL APPLICABILITY (Art. 33(4) PCT). 

3.1 Claims 1-11 relate to fermentation methods for the synthesis of compounds of 
pharmaceutical interest. These methods can be applied, for example, in the 
pharmaceutical industry, and are therefore to be considered industrially applicable 
according to article 33(4) PCT. 
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